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LIGHT  THINNING  OF  DOUGLAS-FIR  DOES  NOT  STIMULATE  REGENERATION 
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During  the  summer  of  1961,  a  study  was  made  of  natural  regenera- 
tion occurring  in  thinned  and  unthinned  stands  (figs.  1  and  2)  of 
70-year-old  site  II  Douglas-fir  on  the  McCleary  Experimental  Forest 
in  Grays  Harbor  County,  Wash .JL/    Major  soil  type  is  Olympic  loam,  a 
residual  soil  derived  from  a  basalt  cap  overlying  marine  strata  de- 
posits.     Annual    precipitation    amounts    to  59  inches,    of  which  14 
inches  fall  from  April  through  September. 

Between  1949  and  1961,  an  area  of  115  acres  was  lightly  thinned 
on  a  5-year  cutting  cycle.    All  of  the  area  was  covered  at  least  twice, 
and  slightly  more  than  half  of  the  area  three  times,  by  13  annual  thin- 
nings.    Thinnings  removed  75  percent  of  the  board-foot  increment,  or 
an  average  of  25  percent  of  the  approximately  60,000  board  feet  per 
acre  of  initial  volume.     In  1961,  the  area  thinned  three  times  con- 
tained approximately  195  square  feet  of  basal  area  and  40,000  board 
feet  per  acre,  compared  with  210  square  feet  and  50,000  board  feet  on 
the  area  thinned  twice  and  250  square  feet  and  70,000  board  feet  on 
the  unthinned  area. 


THE  STUDY 


Regeneration,  ground-cover  vegetation,  and  light  intensity  were 
measured  to  investigate  relationships  between  these  factors  and  thin- 
ning.    Data  were  gathered  from  15  systematically  spaced  forest  inven- 
tory locations,  10  in  thinned  and  5  in  unthinned  stands.     A  total  of 
60  annular  4-milacre  plots,  patterned    after  Neebe  and  Boyce,2/  were 
established  around  these  locations,  4  sample  plots  (1  in  each  cardinal 
direction)  being  placed  50  feet  from  each  location  center.  Stocking 
of  conifers  and  alder  was  determined  on  each  plot.     Estimation  of 
vegetative  ground  cover,  by  a  modification  of  Daubenmire's  canopy 
cover  method ,.3/  was  made  on  the  northeastern  milacre  quadrant  of  each 
plot.     Canopy  coverage  of  plant  species  other  than  trees  was  estimated 
for  aboveground  strata  below  1%  and  4%  feet.     Due  to  overlapping  of 
crowns,  coverage  estimates  often  exceeded  100  percent.     Four  light 


— '  McCleary  Experimental  Forest  is  maintained  jointly  by  the 
Pacific  Northwest  Forest  &  Range  Experiment  Station  and  Simpson  Timber 
Co. 

2J  Neebe,  David  J.,  and  Boyce,  Stephen  G.     A  rapid  method  of  estab- 
lishing permanent  sample  plots.     Jour.  Forestry  57:  507,  illus.  1959. 

— /  Daubenmire,  R.     A  canopy-coverage  method  of  vegetational  analysis. 
Northwest  Sci.   33:  43-64,  illus.  1959. 
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measurements  were  made  at  each  plot,  three  at  ground  level  and  one  at 
3^  feet  above  ground,  through  use  of  an  anthracene  solution.—'  — ' 

RESULTS 

Light  Intensity 

Light  measured  at  ground  level  averaged  2.9  percent  (range  0.5  to 
8.6)  of  full  sunlight  under  the  unthinned  stand  and  4.9  percent  (range 
2.0  to  10.6)  under  the  thinned.  At  3^  feet  above  ground,  after-thinning 
light  intensity  was  23.8  percent  (range  5.6  to  33.0)  of  full  sunlight, 
nearly  three  times  that  under  the  unthinned  stand.  Ground  level  light 
differences  were  not  statistically  significant;  however,  differences 
3^  feet  above  ground  were  significant  at  the  1-percent  level. 

Stocking 

Total  stocking—^  of  Douglas-fir  seedlings  was  30  percent  in  the 
thinned  area  and  15  percent  in  the  unthinned  (table  1).     Analysis  by 
age  classes,  however,  presents  a  somewhat  different  picture.  Stocking 
with  Douglas-fir  seedlings  from  3  to  6  years  old  was  15  percent  in  the 
unthinned  area  and  only  8  percent  in  the  thinned  area — statistically 
nonsignificant.     The  remaining  stocked  plots  in  the  thinned  stand  had 
only  1-  and  2-year-old  seedlings.     Many  of  these,  even  though  on  ex- 
posed mineral  soil  favorable  to  germination,  would  not  be  expected  to 
survive.     In  this  younger  age  class,  stocking  differed  significantly 
(at  the  5-percent  level)  between  thinned  and  unthinned  stands. 

Hemlock,  cedar,  and  alder  stocking  showed  nonsignificant  differ- 
ences between  thinned  and  unthinned  areas. 


—    Dore,  W.  G.     A  simple  chemical  light-meter.     Ecology  39:  151- 
152,  illus.  1958. 

— '  Rediske,  J.  H. ,     Nicholson,  D.  C.,     and  Staebler,  G.  R. 
Anthracene  technique  for  evaluating  canopy  density  following  application 
of  herbicides.     Forest  Sci.  9:   339-343,  illus.  1963. 

— '  Based  on  percent  of  1/250-acre  annular  plots  having  at  least 
one  seedling;   thus  30  percent  stocking  means  a  minimum  of  75  well- 
spaced  seedlings  per  acre,  as  compared  with  250  well-spaced  seedlings 
for  100-percent  stocking. 
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Table  1 .  —Regeneration  stocking ,  McCleary  Experimental  Forest—/ 


Species 

Thinned 
plots 

Unthinned 
plots 

Douglas-fir : 

3™  to  6—year— old  seedlings 

8 

15 

1-  to  2-year-old  seedlings 

22 

0 

All— age  seedlings 

30 

15 

Hemlock 

20 

15 

Cedar 

15 

10 

Any  conifer 

45 

30 

Alder 

22 

5 

1/ 

—    Stocking  measured  as  percent  of  1/250-acre  annular  plots 
having  at  least  one  seedling* 


GROUND  COVER 

Ground  cover  vegetation  under  the  thinned  stand  greatly  exceeded 
that  under  the  unthinned  at  both  the  \\~  and  4%-foot  estimation  levels; 

Percent  of  area  covered 
Under  1%  feet         Under  4%  feet 


After  two  thinnings 
After  three  thinnings 
Unthinned 


49 
55 
36 


107 
92 
57 


There  was  no  significant  difference  in  density  of  understory  vegetation 
between  plots  thinned  twice  and  those  with  three  thinnings. 

DISCUSSION 

Establishment  of  Douglas-fir  and  associated  tree  species  is  not 
occurring  under  the  light,  frequent  thinning  regime  used  at  McCleary. 
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Apparently,  the  thinning  did  stimulate  Douglas-fir  germination  hut  not 
survival.     hight  conditions  have  not  been  altered  sufficiently  to  en- 
courage seedling  growth  and  development  in  thinned  areas.  Vegetative 
cover  less  than  U%  feet  high  was  significantly  denser  on  thinned  areas 
and  was  probably  a  hindrance  in  securing  adequate  regeneration. 

Studies  are  needed  in  stands  opened  more  severely  than  at  McCleary 
to  clarify  the  influence  of  light  and  ground  cover  on  natural  regenera- 
tion and  establishment  of  seedlings.     More  exhaustive  studies  should  be 
made  on  environmental  effects  of  stand  modification  through  cutting. 
Particularly  pertinent  are  the  light  requirements  of  thrifty  Douglas- 
fir  seedlings  and  the  degree  to  which  natural  regeneration  may  be 
limited  by  vegetative  ground  cover. 
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